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T
WO experiments involving 296 pigs from gilts fed diets containing low (2%) or adequate (17%) protein during gestation followed by 5% or 17% during lactation were conducted to determine the effect of maternal dietary protein level on performance of the progeny. Blood hematocrit, hemoglobin and plasma protein levels were not affected by the dietary treatments imposed on the dam during gestation. In the first experiment, pigs reared by dams fed adequate protein diets during gestation and lactation retained less (P<.01) of the absorbed nitrogen than pigs from gilts fed low protein. No significant differences in nitrogen utilization were observed in the second experiment. In experiment 1, rate of gain was greater (P<.05) and feed required per unit of gain was reduced in pigs reared by dams fed adequate protein as compared with the performance of pigs from dams fed an inadequate level of dietary protein, indicating that a lasting effect existed in progeny owing to the lactation treatment or gestation carryover effects in the rearing dam. The differences in gain and feed/gain responses in the second experiment were not statistically significant (P<.05).
Low protein intake, 45 g per day, during gestation did not significantly (P<.05) affect postweaning performance of the pigs, although a trend toward slower gains by pigs from dams fed low protein during gestation did exist. However, gestation or gestation and lactation treatment apparently influenced quantity or quality of milk produced by the dam and therefore lactation treatment did affect subsequent growth of the progeny. It appears that swine are not as sensitive as rats to protein restriction during gestation and lactation. Chow and Lee (1964) reported that restriction of the total feed intake of gestating rats permanently stunted the growth of their progeny. Also Venkatachalam and Ramanathan (1966) suggested that a severe ~ protein restriction during gestation in rats would result in a lasting depression of growth rate of their offspring. Only limited data on the postweaning performance of offspring from sows restricted to low feed or protein intake during gestation are available. Pond et al. (1968) reported that postweaning gain of pigs was not significantly affected by feeding 9 g of crude protein daily during gestation, but later found that postweaning gain by pigs from dams fed low protein diets during gestation was decreased (Pond et al., 1969) .
Introduction
The objective of these experiments was to further study the effects of feeding low-protein diets to gilts during gestation and lactation on the postweaning rate of gain, feed required per unit of gain and nitrogen retention by the progeny.
Experimental Procedure
Pigs were selected from gilts that had been fed high or low protein, 17 or 2%, from breeding to parturition and 17 or 5% during lactation. In the first experiment half the sows were switched to the other protein level after parturition, resulting in four diet combinations from breeding through weaning. Using cross-fostering within 48 hr. after birth, eight pig treatments were achieved as a 2 x 4 factorial of ration of the biological dam during gestation and rations given the rearing dams during gestation and lactation. For the second experiment, pigs were selected from gilts that had received high or low protein diets during gestation and lactation. Half of each litter farrowed by a gilt was transferred within 48 hr. to a gilt fed the opposite diet during gestation and lactation. This resulted in four 459 JOURNAL OF ANIMAL SCIENCE, vol. 37, no. 2, 1973 pig treatments: pigs born to and nursing their own mother (HH and LL) and pigs born to a dam fed a low or high protein intake during gestation and suckling a gilt which received a high or low protein diet, respectively, during lactation (LH and HL). Data on reproductive performances of the sows and preweaning performance of the pigs have been presented previously (DeGeeter et al., 1972) .
In Experiment 1, 160 crossbred pigs comprising five replicate pens of four pigs for each of the eight pig treatments were assigned to a randomized complete block design. In experiment 2, 136 crossbred pigs; 60 HH, 30 HL, 24 LH and 22 LL representing 16, 8, 7 and 7 replications (three or four pigs each) of the four treatments, respectively, were assigned to a completely random design. Pigs were confined in concrete-floored, open-front units and had free access to water and the diets presented in table 1. Experiment 1 was started when the pigs were 4 weeks of age and averaged 6.8 kg body weight. Experiment 2 was started when the pigs were 8 weeks of age and averaged 13.8 kg body weight. The delay of the second experiment was to allow pigs to recover from an outbreak of enteritis which occurred during the lactation and early postweaning period. Each experiment was terminated when the mean weight of all pigs was 91 kilograms.
Hematocrit, hemoglobin and plasma protein concentration were measured in heparinized blood samples obtained by anterior vena cava puncture when pigs in experiment 1 weighed approximately 40 and 90 kilograms. Hematocrit was determined by centrifugation in heparinized hematocrit tubes and hemoglobin was determined colorimetrically by the acid hematin method. Plasma protein concentration was measured by Auto Analyzer 3 methodology. Nitrogen balance data were collected from a total of 48 pigs, 24 in each experiment. In experiment 1, pigs from the following four pig treatments were randomly selected for the nitrogen balance phase of the study: pigs born to dams fed either high or low protein during gestation and suckling dams fed either high or low protein during gestation and lactation (H-HH, H-LL, L-HH and L-LL). All four pig treatments in the second experiment, the same as those selected from experiment 1, were evaluated. A 7-day acclimation period, during which individual feed intake was measured, preceded the collection period. Excreta were collected for 6 days, during which the pigs were fed twice daily and given water three times a day. Dietary intake during the collection period was limited to 90% of that consumed during the acclimation period. The indicator method was used for the determination of nitrogen absorption in experiment 1 and total fecal material was collected in the second experiment. Chromium concentration of wet-ashed (Hill and Anderson, 1958) fecal and feed samples was determined by atomic absorption spectroscopy. The data were analyzed by the method of least-squares (Harvey, i960) . Three analyses were conducted on the data obtained in experiment 1. The first analysis assumed a 2 x 2 factorial arrangement of treatments, pigs farrowed by gilts fed high or low protein during gestation and suckling dams fed high or low protein during lactation. The second assumed a 2 x 2 factorial in which the gestation treatment of the rearing dam and lactation treatment of the rearing dam were evaluated. The third analysis assumed a factorial arrangement of two gestation treatments (H and L) of the dam to which a pig was born and four rearing dam treatments (gestation-lactation combinations of HH, HL, LH and LL). The error term used to test treatment effects in the first experiment consisted of the combined block by gestation, block by lactation and block by fostering mean squares with 12 degrees of freedom. In experiment 2, the error term used was the variation among pens within treatments with 34 degrees of freedom. The model for the first experiment was: Yljk:/~-[-Bi-~-Tj s Technican Corporation, Tarrytown, New York.
--~-BTiyTt-~ljk in which i--l, 2,..., 5 and j--l, 2, . . . , 8. Block (B) and treatment (T) effects were assumed to be fixed. In the second completely random designed experiment the model was: Ylj--/~+flXt~+Tl+~ij in which i--l, 2, 3 and 4. Treatment (T) effects were assumed to be fixed and Xij was the covariate, initial weight.
Results and Discussion
Neither hematocrit nor hemoglobin values differed significantly (P~.05) at either bleeding, and no consistent trends were observed. Plasma protein concentration was also not affected in the pigs as a result of the diets fed the dam during gestation or lactation. The overall mean concentration of plasma protein was 5.46 and 6.49 g per 100 ml for the blood samples obtained at approximately 40 and 90 kg body weight, respectively. These results do not agree with those reported by Pond et al. (1968) in which a significant increase in serum protein (6.4 vs. 7.0 g/100 ml) was observed midway through the postweaning period (90 to 100 days of age) in pigs from gilts fed 9 g of crude protein during gestation as compared with pigs from gilts receiving 292 g daily.
Nitrogen balance data are summarized in table 2. The average nitrogen intake in the first experiment was 24 g/day in contrast to 33 g/day in experiment 2. The difference in feed consumption was probably a result of the difference in ambient temperature, 29 C in experiment 1 as compared with 20 C during the collection period in experiment 2.
In the first experiment pigs reared by dams fed low protein during lactation retained more , Coefficient of variation-----100 (s/x-). b Means with common superscripts do not differ significantly (P<.O5).
(P~.01) of the absorbed nitrogen (64.8 vs. 60.9) than did pigs reared by gilts fed high protein; however, this was not reflected in increased rate of gain (table 3) . In experiment 2, pigs from dams fed low protein during gestation retained less of the absorbed nitrogen than did pigs from gilts fed adequate protein (56.4 vs. 58.6%), however, the difference was not significant. In each experiment the same pattern of response was observed for daily nitrogen retention and digestion coefficients as was noted for the nitrogen retained of that absorbed.
Though the results in these two experiments were inconsistent, they do indicate that any differences in nitrogen retention that can be attributed to effects of the maternal diet are minimal. Such a conclusion is not in agreement with Lee and Chow (1965) , who concluded that restricting dietary intake during gestation and lactation adversely affected nitrogen utilization by the progeny of female rats.
Growth and feed conversion data for the postweaning period are presented in table 3. In either experiment, low protein during gestation did not significantly (P(.05) depress gain by the progeny. However, a trend toward decreased growth rate occurred up to both 45 and 90 kg body weight. This trend is in agreement with results from rats, Zeman (1967) , Venkatachalam and Ramanathan (1966) and Chow et al. (1968) and the data for swine reported by Pond et al. (1969) but does not agree with the results of Fuwa (1965) with rats or Pond et al. (1968) with swine.
In experiment 1, postweaning gain to 90 kg live weight by pigs suckled by dams fed low protein (2%) during gestation was significantly (P~.05) less than the gain by progeny suckled by dams fed adequate protein (656 vs. 678 g/day). This reduced gain does not agree with the results reported by Pond et al. (1968) in which pigs suckled by gilts fed 9 g of crude protein daily during gestation gained more than pigs suckled by gilts fed 218 g of crude protein per day (772 vs. 697 g/day). A significant interaction (P~.05) of rearing dam's gestation by rearing dam's lactation treatment existed for gain from 6.8 to 45 kg body weight in experiment 1. Gain by pigs nursing dams which received adequate protein during gestation differed from that expected, in that progeny of dams fed adequate protein throughout gained less than progeny reared by dams fed adequate protein during gestation but under nutritional stress during lactation. Even though differences exist in the data from the experiments reported herein and those reported by other workers, the results do indicate that carryover effects from gestation should be considered in evaluation lactation effects.
The efficiency of feed utilization by the offspring was not significantly (P<.05) affected by the gestation treatment imposed on the dam (table 3) . However, in experiment 1, an interaction between treatment of the rearing dam during gestation and lactation existed when feed efficiency was evaluated Over the entire growing-finishing period. In experiment 1, a trend toward decreased efficiency of converting feed to gain existed for pigs farrowed or reared by dams that had received inadequate protein. In the second experiment a similar trend was observed until the progeny weighed approximately 45 kg, but the difference did not exist at 90 kg live weight.
